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<57)Abstract: 

PROBLEM TO BE SOLVED: To improve the light application efficiency of 
an optical element. 

SOLUTION: A polarization conversion element for converting incident light 
into linear polarized light in a prescribed polarizing direction and projecting 
the converted light, arranges two polarization converting element arrays 
320a, 320b arranged along at least one of the row and column directions of 
lens arrays in mutually opposed state a prescribed interval Cp formed 
almost at the center in the array direction of the projection face of a lens 
array 310. A luminous flux L2 passing through the prescribed interval Cp 
without being made incident on the array 320a out of light beams (s- 
polarized light + p- polarized light) converged by the lens array 310 and 
projected, includes the prescribed polarized light (s-polarized light) to be 
originally projected and the invalid polarized light (p-polarized light). Only 
necessary polarized light out of projected light passed through the interval 
Cp can be utilized as a valid luminous flux by arranging a polarizing plate or 
the like on the projection face side of the interval Cp. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused lay the use of this translation. 

1 .This document has been translated by computer. . So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has two polarization sensing-element arrays which change polarization light with the random polarization 
direction into one kind of polarization light. Each of said polarization sensing-element array The polarization separation 
side which divides polarization light with the random polarization direction into two kinds of linearly polarized light 
light, It has the reflector in which one side is reflected among the linearly polarized light light separated by said 
polarization separation side. Said polarization separation side and said reflector are an optical element which two or 
more arrays are carried out by turns through a translucency member, and is characterized by being arranged and said 
two polarization sensing-element arrays becoming so that predetermined spacing may be separated and said mutual 
polarization separation side may face each other. 

[Claim 2] The optical element characterized by forming the dummy area where neither said polarization separation side 
nor said reflector exists in said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member in claim 1 . 

[Claim 3] The optical element characterized by forming the field where neither said polarization separation side nor said 
reflector exists in the side which is not said predetermined spacing side among each both ends of said two polarization 
sensing-element arrays by the translucency member in claims 1 or 2. 

[Claim 4] It is fixed to one field of the lens array by which two or more lenses have been arranged in the shape of a 
matrix, and said lens array. It has two polarization sensing-element arrays which change polarization light with the 
random polarization direction into one kind of polarization light. Each of said polarization sensing-element array The 
polarization separation side which divides polarization light with the random polarization direction into two kinds of 
linearly polarized light light, It has the reflector in which one side is reflected among the linearly polarized light light 
separated by said polarization separation side. Said polarization separation side and said reflector are an optical element 
which two or more arrays are carried out by turns through a translucency member, and is characterized by being 
an-anged and said two polarization sensing-element arrays becoming so that predetermined spacing may be separated 
and said mutual polarization separation side may face each other. 

[Claim 5] The optical element characterized by forming the dummy area where neither said polarization separation side 
nor said reflector exists in said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member in claim 4. 

[Claim 6] The optical element characterized by removing the corner by the side of said predetermined spacing of said 
dummy area in claim 5. 

[Claim 7] The optical element characterized by forming the field where neither said polarization separation side nor said 
reflector exists in the side which is not said predetermined spacing side among each both ends of said two polarization 
sensing-element arrays by the translucency member in claim 4 thru/or either of 6. 

[Claim 8] The optical element to which the array pitch of said polarization separation side in alignment with the optical 
plane of incidence of said polarization sensing-element array and said reflector is characterized by being larger than one 
half of the array pitches of said lens array which met in the array direction of said polarization separation side and said 
reflector in claim 4 thru/or either of 7. 

[Claim 9] It has the light source section and the optical element which changes and carries out outgoing radiation of the 
light from said light source section to one kind of polarization light. Said optical element It is fixed to one field of the 
lens array by which two or more lenses have been arranged in the shape of a matrix, and said lens array. It has two 
polarization sensing-element arrays which change polarization light with the random polarization direction into one kind 
of polarization light. Each of said polarization sensing-element array The polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, It has the 
reflector in which one side is reflected among the linearly polarized light light separated by said polarization separation 
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side. Said polarization separation side and said reflector are a polarization lighting system which two or more arrays are 
carried out by turns through a translucency member, and is characterized by being arranged and said two polarization 
sensing-element arrays becoming so that predetermined spacing may be separated and said mutual polarization 
separation side may face each other. 

[Claim 10] The polarization lighting system characterized by forming the dummy area where neither said polarization 
separation side nor said reflector exists in said predetermined spacing side among each both ends of said two 
polarization sensing-element arrays by the translucency member in claim 9. 

[Claim 11] The polarization lighting system characterized by removing the corner by the side of said predetermined 
spacing of said dummy area in claim 10. 

[Claim 12] The polarization lighting system characterized by forming the field where neither said polarization 
separation side nor said reflector exists in the side which is not said predetermined spacing side among each both ends 
of said two polarization sensing-element arrays by the translucency member in claim 9 thru/or either of 1 1 . 
[Claim 13] The polarization lighting system characterized by arranging said polarization separation side in claim 9 
thru/or either of 12 according to the distribution of light by which outgoing radiation is carried out from said lens array. 
[Claim 14] It is the polarization lighting system characterized by to arrange a polarization separation side in the location 
nearest to said predetermined said two spacing side of a polarization sensing-element array, and to arrange the core of 
this polarization separation side among two or more lenses of said lens array in claim 9 thru/or either of 13 at said 
predetermined spacing side rather than said polarization separation side and the medial axis of the lens arranged in the 
nearest location. 

[Claim 15] The polarization lighting system with which the array pitch of said polarization separation side in alignment 
with the optical plane of incidence of said polarization sensing-element array and said reflector is characterized by being 
larger than one half of the array pitches of said lens array which met in the array direction of said polarization separation 
side and said reflector in claim 9 thru/or either of 14. 

[Claim 16] A polarization lighting system and a modulation means to become irregular based on the picture signal 
which was able to give the outgoing radiation light from said polarization lighting system, It has the projection optical 
means which projects the flux of light modulated by said modulation means. Said polarization lighting system It has the 
light source section and the optical element which changes and carries out outgoing radiation of the incident light which 
carries out incidence to the light of the predetermined polarization direction from said light source section. Said optical 
element It is fixed to one field of the lens array by which two or more lenses have been arranged in the shape of a 
matrix, and said lens array. It has two polarization sensing-element arrays which change polarization light with the 
random polarization direction into one kind of polarization light. Each of said polarization sensing-element array The 
polarization separation side which divides polarization light with the random polarization direction into two kinds of 
linearly polarized light light, It has the reflector in which one side is reflected among the linearly polarized light light 
separated by said polarization separation side. Said polarization separation side and said reflector are a projection mold 
display which two or more arrays are carried out by turns through a translucency member, and is characterized by being 
arranged and said two polarization sensing-element arrays becoming so that predetermined spacing may be separated 
and said mutual polarization separation side may face each other. 

[Claim 17] The projection mold display characterized by forming the dummy area where neither said polarization 
separation side nor said reflector exists in said predetermined spacing side among each both ends of said two 
polarization sensing-element arrays by the translucency member in claim 16. 

[Claim 18] The projection mold display characterized by removing the corner by the side of said predetermined spacing 
of said dummy area in claim 17. 

[Claim 19] The projection mold display characterized by forming the field where neither said polarization separation 
side nor said reflector exists in the side which is not said predetermined spacing side among each both ends of said two 
polarization sensing-element arrays by the translucency member in claim 16 thru/or either of 1 8. 
[Claim 20] The projection mold display characterized by arranging said polarization separation side in claim 16 thru/or 
either of 19 according to the distribution of light by which outgoing radiation is carried out from said lens array. 
[Claim 21] It is the projection mold display characterized by to arrange a polarization separation side in the location 
nearest to said predetermined said two spacing side of a polarization sensing-element array, and to arrange the core of 
this polarization separation side among two or more lenses of said lens array in claim 1 6 thru/or either of 20 at said 
predetermined spacing side rather than said polarization separation side and the medial axis of the lens arranged in the 
nearest location. 

[Claim 22] The projection mold display with which the array pitch of said polarization separation side in alignment with 
the optical plane of incidence of said polarization sensing-element array and said reflector is characterized by being 
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larger than one half of the array pitches of said lens array which met in the array direction of said polarization separation 
side and said reflector in claim 16 thru/or either of 21 . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of tnis translation . 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polarization lighting system and a projection mold display equipped 
with the optical element which changes into the predetermined polarization flux of light the light by which incidence 
was carried out, and such an optical element. 
[0002] 

[Description of the Prior Art] In order to raise the use effectiveness of light and to obtain a bright display, the approach 
of changing and using the light which has the random polarization direction for the light which has the polarization 
direction of an one direction is used for the illumination-light study system of a projection mold display. What was 
indicated by JP,7-294906,A is known as an optical element (polarization sensing element) which changes the light 
which has such a random polarization direction into the light which has the polarization direction of an one direction. 
Dr awing 14 is the top view of such an optical element. This optical element is equipped with the polarization beam 
splitter array 20 which stuck by turns the linear polarization beam splitter 30 which has the polarization demarcation 
membrane 36, and the linear prism 40 which has the reflective film 46. Moreover, the plane of incidence of the light of 
the polarization beam splitter array 20 is equipped with the lens array 10 which consists of two or more condenser 
lenses, and lambda / 2 phase-contrast plate 24 is alternatively formed in a part of outgoing radiation side of light. 
[0003] As shown in drawing 14 (A), it is condensed by the lens array 10, the flux of light by which incidence was 
carried out to the lens array 10 is changed into two or more division flux of lights (middle flux of light), and incidence is 
carried out as incident light which contains an s-polarized light component and a p-polarized light component in the 
polarization beam splitter 30 arranged corresponding to the lens array 10. This incident light is first separated into s- 
polarized light light and p-polarized light light by the polarization demarcation membrane 36. It is reflected almost 
perpendicularly by the polarization demarcation membrane 36 which makes 45 degrees to optical plane of incidence, 
and it is reflected still more perpendicularly by the reflective film 46 which makes 45 degrees to optical plane of 
incidence, and outgoing radiation of the s-polarized light light is carried out from prism 40 with it. On the other hand, p- 
polarized light light penetrates the polarization demarcation membrane 36 as it is, and outgoing radiation is changed and 
carried out to s-polarized light light with lambda / 2 phase-contrast plate 24. Therefore, this optical element is a 
component which changes and carries out outgoing radiation of all the flux of lights that have the random polarization 
direction which carried out incidence to the s-polarized light flux of light. 
[0004] 

[Problem(s) to be Solved by the Invention] As for the flux of light by which incidence was carried out to the lens array 
10, it is ideal that it is condensed with each condenser lens which constitutes the lens array 10, and all the flux of lights 
carry out incidence to the polarization beam splitter corresponding to each condenser lens. However, as shown in 
drawing 14 (B), the flux of light which carries out incidence to prism 40, without being condensed completely exists in 
the flux of light by which incidence was carried out to the actual lens array 10. Incidence of such the flux of light that 
carried out incidence to prism 40 is carried out to the polarization beam splitter 30 which carried out total reflection by 
the reflective film 46, and has been arranged next. And the flux of light which carried out incidence to the polarization 
beam splitter 30 is separated into s-polarized light light and p-polarized light light by the polarization demarcation 
membrane 36. It reflects by the polarization demarcation membrane 36, and the separated s-polarized light light is 
changed into p-polarized light light by lambda / 2 phase-contrast plate 24, and carries out outgoing radiation with it. 
Moreover, outgoing radiation of the p-polarized light light is reflected and carried out by the reflective film 46 of the 
prism 40 which penetrated the polarization demarcation membrane 36 and has been arranged in the transparency 
direction. Therefore, outgoing radiation of the flux of light which carried out incidence to this optical element will be 
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changed and carried out to the flux of light also including not the single flux of light but the p-polarized light flux of 
light of s-polarized light light. Here, the incidence field of a polarization sensing element is divided into the effective 
incidence field EA and the invalid incidence field UA. The incidence field of the polarization sensing element by which 
the effective incidence field EA is changed into the polarization light of a request of the flux of light by which incidence 
was carried out, and outgoing radiation is carried out is said. Moreover, the incidence field of the polarization sensing 
element by which the invalid incidence field UA is changed into the polarization light whose flux of light by which 
incidence was carried out is not a request, and outgoing radiation is carried out is said. Therefore, in this conventional 
example, the plane of incidence of two or more polarization beam splitters 30 is the effective incidence field EA, and 
the plane of incidence of two or more prism 40 serves as the invalid incidence field UA. 

[0005] When to use only one kind of polarization light is desired, the light by which incidence is carried out to such an 
invalid incidence field UA must be cut with a polarizing plate etc. That is, in such a case, since the outgoing radiation 
light of an above-mentioned p-polarized light light was not used, the technical problem that the use effectiveness of light 
will fall occurred. 

[0006] This invention is made in order to solve the above-mentioned technical problem in the conventional technique, 
and it aims at offering the technique which raises the use effectiveness of the light of the optical element used with a 
polarization lighting system or a projection mold display. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve an above-mentioned 
technical problem, the 1 st invention is an optical element and it has two polarization sensing-element arrays which 
change polarization light with the random polarization direction into one kind of polarization light. The polarization 
separation side where each of said polarization sensing-element array divides polarization light with the random 
polarization direction into two kinds of linearly polarized light light, It has the reflector in which one side is reflected 
among the linearly polarized light light separated by said polarization separation side. Two or more arrays of said 
polarization separation side and said reflector are carried out by turns through a translucency member, and said two 
polarization sensing-element arrays are characterized by being arranged and becoming so that predetermined spacing 
may be separated and said mutual polarization separation side may face each other. 

[0008] The plane of incidence of the light of a polarization sensing-element array is divided into the 1st field as for 
which incident light carries out direct incidence to a polarization demarcation membrane side, and the 2nd field which 
carries out direct incidence to a reflector. Among these, although the light which carried out incidence to the 1st 
incidence field is changed into one kind of predetermined polarization light (effective polarization light), the light which 
carried out incidence to the 2nd incidence field is changed into a different invalid polarization light from it. According 
to the configuration of invention of the above 1st, since incidence is not carried out to the 2nd field, outgoing radiation 
of the light which passes predetermined spacing is carried out from an optical element with a random polarization light, 
without being changed into an invalid polarization light. Therefore, since an effective polarization light contained in a 
random polarization light which passes such predetermined spacing can also be used, the use effectiveness of the light 
of an optical element can be raised. 

[0009] It is desirable to form the dummy area where neither said polarization separation side nor said reflector exists in 
said predetermined spacing side among each both ends of said two polarization sensing-element arrays by the 
translucency member here. 

[0010] If it does in this way, the optical path length of the flux of light which passes a polarization sensing-element 
array, and the flux of light which passes predetermined spacing can be brought close. Moreover, the flux of light 
reflected by the end face by the side of predetermined spacing among each both ends of two polarization sensing- 
element arrays cannot irradiate an exposure side effectively depending on the direction of reflective, and may be unable 
to use light effectively. This problem can be eased if it is made a configuration as mentioned above. 
[001 1] Moreover, the field where neither said polarization separation side nor said reflector exists in the side which is 
not said predetermined spacing side among each both ends of said two polarization sensing-element arrays may be 
formed by the translucency member. 

[0012] Generally, the core is set up in spacing in the middle of [ which has been arranged ] two sensing-element arrays 
(i.e., predetermined), and on the optical axis of the light source, the optical element of the 1st invention makes the core 
in agreement, and is used. On the other hand, generally, even if it changes into one kind of predetermined polarization 
light the light by which incidence is carried out to the edge of the side which is not a predetermined spacing side of two 
polarization sensing-element arrays, it is almost ineffective [ light / the outgoing radiation light of the light source is in 
the inclination which becomes so weak that it separates from the optical axis of the light source, and ] on the use 
effectiveness of light. Therefore, if it is made the above configurations, since a polarization separation side and a 
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reflector can be reduced, a cheap optical element is realizable. 

[0013] The lens array by which the 2nd invention is an optical element and two or more lenses have been arranged in 
the shape of a matrix, It is fixed to one field of said lens array, and has two polarization sensing-element arrays which , 
change polarization light with the random polarization direction into one kind of polarization light. Each of said 
polarization sensing-element array The polarization separation side which divides polarization light with the random 
polarization direction into two kinds of linearly polarized light light, It has the reflector in which one side is reflected 
among the linearly polarized light light separated by said polarization separation side. Two or more arrays of said 
polarization separation side and said reflector are carried out by turns through a translucency member, and said two 
polarization sensing-element arrays are characterized by being arranged and becoming so that predetermined spacing 
may be separated and said mutual polarization separation side may face each other. 

[0014] Also in the 2nd invention, the plane of incidence of the light of a polarization sensing-element array is divided 
into the 1st field as for which incident light carries out direct incidence to a polarization demarcation membrane side, 
and the 2nd field which carries out direct incidence to a reflector like the 1st above-mentioned invention. Although it is 
desirable that incidence is carried out to the 1st field as for all the flux of lights condensed by the lens array, the flux of 
light by which incidence is carried out to the 2nd field also exists. According to the configuration of invention of the 
above 2nd, since incidence is not carried out to the 2nd field, outgoing radiation of the flux of light which passes 
predetermined spacing, without carrying out incidence to a polarization sensing-element array among the flux of lights 
which carried out outgoing radiation from the lens array is carried out from an optical element with a random 
polarization light, without being changed into an invalid polarization light. Therefore, since an effective polarization 
light contained in a random polarization light which passes such predetermined spacing can also be used, the use 
effectiveness of the light of an optical element can be raised. 

[0015] It is desirable that the array pitch of said polarization separation side in alignment with the optical plane of 
incidence of said polarization sensing-element array and said reflector is larger than one half of the array pitches of said 
lens array which met in the array direction of said polarization separation side and said reflector here. 
[0016] Since according to the above-mentioned configuration a polarization sensing-element array can be constituted so 
that the flux of light which carried out outgoing radiation from the lens array may carry out incidence more efficiently, 
the use effectiveness of the light of an optical element can be raised. 

[0017] The 3rd invention is a polarization lighting system and it has the light source section and the optical element 
which changes and carries out outgoing radiation of the light from said light source section to one kind of polarization 
light. Said optical element It is fixed to one field of the lens array by which two or more lenses have been arranged in 
the shape of a matrix, and said lens array. It has two polarization sensing-element arrays which change polarization light 
with the random polarization direction into one kind of polarization light. Each of said polarization sensing-element 
array The polarization separation side which divides polarization light with the random polarization direction into two 
kinds of linearly polarized light light, It has the reflector in which one side is reflected among the linearly polarized light 
light separated by said polarization separation side. Two or more arrays of said polarization separation side and said 
reflector are carried out by turns through a translucency member, and said two polarization sensing-element arrays are 
characterized by being arranged and becoming so that predetermined spacing may be separated and said mutual 
polarization separation side may face each other. 

[0018] According to the 3rd invention, since the optical element with the high use effectiveness of light is used, the use 
effectiveness of the light of a lighting system can be raised. 

[0019] Moreover, it is desirable to arrange said polarization separation side according to the distribution of light by 
which outgoing radiation is carried out from said lens array. 

[0020] If it does in this way, since the light by which outgoing radiation is carried out from a lens array can be used 
effectively, the use effectiveness of the light of a lighting system can be raised further. 

[0021] Furthermore, a polarization separation side is arranged in the location nearest to said predetermined said two 
spacing side of a polarization sensing-element array, and, as for the core of this polarization separation side, being 
arranged at said predetermined spacing side is more desirable than said polarization separation side and the medial axis 
of the lens arranged in the nearest location among two or more lenses of said lens array. 

[0022] The outgoing radiation light of the light source has much quantity of light near the optical axis of the light 
source. Moreover, the quantity of light distribution of light by which outgoing radiation is carried out from near a light 
source optical axis inclines toward the light source optical-axis side rather than the medial axis of the lens arranged in 
the polarization separation side arranged in the location nearest to the predetermined two spacing side of a polarization 
sensing-element array, and the nearest location. Therefore, according to the above configurations, since the light near 
[ this ] a light source optical axis can be used effectively, the use effectiveness of the light of a lighting system can be 
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raised further. 

[0023] A modulation means for the 4th invention to be a projection mold display and to become irregular based on the 
picture signal which was able to give the outgoing radiation light from a polarization lighting system and said 
polarization lighting system, It has the projection optical means which projects the flux of light modulated by said 
modulation means. Said polarization lighting system It has the light source section and the optical element which 
changes and carries out outgoing radiation of the incident light which carries out incidence to the light of the 
predetermined polarization direction from said light source section. Said optical element It is fixed to one field of the 
lens array by which two or more lenses have been arranged in the shape of a matrix, and said lens array. It has two 
polarization sensing-element arrays which change polarization light with the random polarization direction into one kind 
of polarization light. Each of said polarization sensing-element array The polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, It has the 
reflector in which one side is reflected among the linearly polarized light light separated by said polarization separation 
side. Two or more arrays of said polarization separation side and said reflector are carried out by turns through a 
translucency member, and said two polarization sensing-element arrays are characterized by being arranged and 
becoming so that predetermined spacing may be separated and said mutual polarization separation side may face each 
other. 

[0024] According to the 4th invention, since the lighting system using an optical element with the high use effectiveness 

of light is used, the image projected on a projection side can be made bright. 

[0025] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on an example. 
[0026] A. Polarization lighting system : draw ing 1 is the outline block diagram which saw superficially the important 
section of the polarization lighting system 50 which applies the example of this invention. This polarization lighting 
system 50 is equipped with the light source section 60 and the polarization generator 70. The light source section 60 
carries out outgoing radiation of the flux of light of the random polarization direction containing an s-polarized light 
component and a p-polarized light component. The polarization direction is changed into one kind of linearly polarized 
light light (for example, s-polarized light light) which gathered mostly by the polarization generator 70, and the flux of 
light by which outgoing radiation was carried out from the light source section 60 illuminates the lighting field 80 with 
it. 

[0027] The light source section 60 is equipped with the light source lamp 101 and the paraboloid reflector 102. the light 
emitted from the light source lamp 101 is reflected in an one direction with the paraboloid reflector 102 — having — 
abbreviation — it becomes the parallel flux of light and incidence is carried out to the polarization generator 70. 
[0028] The polarization generator 70 is equipped with the 1 st optical element 200 and the 2nd optical element 400. 
Drawing 2 is the perspective view of the 1st optical element 200. The 1st optical element 200 has the configuration with 
which the minute flux of light division lens 201 which has a rectangle-like profile was arranged by M lines in the 
lengthwise direction, and was arranged in the shape of [ of 2N train ] a matrix in the longitudinal direction. Therefore, 
from the lens longitudinal direction core CL, N train existence is recognized leftward N train and rightward. In this 
example, it is M- 10 and N= 4. The 1st optical element 200 is arranged so that an optical axis may be in agreement with 
the core of the 1st optical element 200. The appearance configuration where each flux of light division lens 201 was 
seen from the Z direction is set up so that the configuration and analog of the lighting field 80 may be made. In this 
example, since the oblong long lighting field 80 is assumed in the x directions, the appearance configuration on XY flat 
surface of the flux of light division lens 201 is also oblong. 

[0029] The 2nd optical element 400 of drawing 1 is equipped with the optical element 300 and the outgoing radiation 
side lens 390. And the optical element 300 and the outgoing radiation side lens 390 are arranged so that the core may be 
in agreement with an optical axis. 

(0030] The optical element 300 is equipped with the condenser lens array 310 and two polarization sensing-element 
arrays 320a and 320b. The condenser lens array 310 is a lens array of the same configuration as the 1st optical element 
200, and is arranged at the sense which faces. The condenser lens array 310 has the role which condenses two or more 
division flux of lights divided with each flux of light division lens 201 with the 1st optical element 200. The polarization 
sensing-element arrays 320a and 320b have the role which changes and carries out outgoing radiation of the flux of light 
by which incidence was carried out to one kind of linearly polarized light light (for example, s-polarized light light and 
p-polarized light light). Dra wing 3 is the explanatory view showing basic actuation of polarization sensing-element 
array 320b (320a). The incident light which has the random polarization direction which contains an s-polarized light 
component and a p-polarized light component in the plane of incidence of a polarization sensing element carries out 
incidence. This incident light is first separated into s-polarized light light and p-polarized light light by the polarization 
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demarcation membrane 331. After it is reflected almost perpendicularly by the polarization demarcation membrane 33 1 
and being reflected still more perpendicularly by the reflective film 332, outgoing radiation of the s-polarized light light 
is carried out. On the other hand, p-polarized light light penetrates the polarization demarcation membrane 331 as it is. - 
lambda / 2 phase-contrast plate 381 is arranged, and this p-polarized light light is changed into s-polarized light light, 
and carries out outgoing radiation to the outgoing radiation side of the p-polarized light light which penetrated the 
polarization demarcation membrane. Therefore, the most serves as s-polarized light light, and outgoing radiation of the 
light which passed the polarization sensing element is carried out. Moreover, the s-polarized light light reflected by the 
reflective film 332 should just arrange lambda / 2 phase-contrast plate 381 to the outgoing radiation side which carries 
out outgoing radiation to make into p-polarized light light light by which outgoing radiation is carried out from a 
polarization sensing element. In addition, this invention has the description in an optical element 300, and, for details, 
mentions it later. 

[0031] The outgoing radiation side lens 390 of d rawing 1 has the role superimposed so that two or more division flux of 
lights (division flux of light of the linearly polarized light light changed by the polarization sensing-element arrays 320a 
and 320b) of all by which outgoing radiation is carried out from an optical element 300 may irradiate the lighting field 
80. 

[0032] The flux of light which outgoing radiation was carried out from the light source section 60, and carried out 
incidence to the 1st optical element 200 is divided into the middle flux of light 202 by each flux of light division lens 
201. The middle flux of light 202 is converged in a flat surface perpendicular to an optical axis ( drawing 1 XY flat 
surface) according to a condensing operation of the flux of light division lens 201 and a condenser lens 311. The light 
source image of the number of the flux of light division lenses 201 and the same number is formed in the location which 
the middle flux of light 202 converges. In addition, the location in which a light source image is formed is near the 
polarization demarcation membrane 331 (refer to drawing 3 ) in polarization sensing-element array 320a and 320b. 
[0033] Outgoing radiation of the flux of light which was condensed by the condenser lens array 310 among the flux of 
lights by which incidence was carried out to the optical element 300, and irradiated the polarization demarcation 
membrane 331 is changed and carried out to one kind of linearly polarized light light. The flux of light by which 
outgoing radiation was carried out from the optical element 300 illuminates the lighting field 80 with the outgoing 
radiation side lens 390. Since the lighting field 80 is illuminated by the flux of light of a large number divided with 
many flux of light division lenses 201, it can illuminate the whole lighting field 80 uniformly. 

[0034] B. The 1st example : the front view showing the plane of incidence of the light of the optical element 300 whose 
drawing 4 is the 1 st example, the rear view in which drawing 5 shows an outgoing radiation side, and drawing 6 show 
the A- A 1 sectional view of drawing 5 , and drawing 7 shows the side elevation. 

[0035] As for this optical element 300, two polarization sensing-element arrays 320a and 320b are stuck on the flat 
optical outgoing radiation side of the condenser lens array 310 with optical adhesives. Two polarization sensing-element 
arrays 320a and 320b are arranged on both sides of the predetermined spacing Cp at the opposite sense at right and left 
on the basis of the longitudinal direction core CL of the condenser lens array 310. About this predetermined spacing Cp, 
it mentions later. As for the condenser lens array 310, the condenser lens 311 which has an abbreviation rectangle-like 
profile like the 1st optical element 200 ( drawing 2 ) has the configuration with which it was arranged in the shape of 
[ of 2N train ] a matrix in M lines and the direction of width in the longitudinal direction. Therefore, from the core CL 
of a lens longitudinal direction, N train existence is recognized leftward N train and rightward. In this example, it is M= 
10 and N= 4. 

[0036] Drawing 8 is the perspective view showing the configuration of the polarization sensing-element arrays 320a and 
320b. These polarization sensing-element arrays 320a and 320b equip a part of optical outgoing radiation side of the 
polarization beam splitter array 340 and the polarization beam splitter array 340 with lambda / 2 phase-contrast plate 
381 (the slash in drawing shows) arranged alternatively. As for the polarization beam splitter array 340, the cross 
section has the configuration on which two or more translucency members 323 of the shape of a column of a 
parallelogram were stuck one by one, respectively. The polarization demarcation membrane 331 and the reflective film 
332 are formed in the interface of the translucency member 323 by turns, lambda / 2 phase-contrast plate 381 is 
arranged alternatively at a part for the mapping division of the x directions of the outgoing radiation side of the light of 
the polarization demarcation membrane 331 or the reflective film 332. In this example, selecting arrangement of 
lambda / the 2 phase-contrast plate 381 is carried out to a part for the mapping division of the x directions of the 
outgoing radiation side of the light of the polarization demarcation membrane 331 . 

[0037] As previously explained using drawing 3 , the incident light by which incidence was carried out to the 
polarization demarcation membrane 331 penetrates the polarization demarcation membrane 331, and is divided into the 
linearly polarized light light which it is changed into a predetermined linearly polarized light light by lambda / 2 phase- 
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contrast plate 381, and carries out outgoing radiation, and a predetermined linearly polarized light light which reflects 
by the polarization demarcation membrane 33 1, and reflects and carries out outgoing radiation by the reflective film 
332. Therefore, it can be considered including one adjacent polarization demarcation membrane 33 1 and one adjacent 
reflective film 332 that one block which consists of one more lambda / a 2 phase-contrast plate 381 is one polarization 
sensing element 350. As for the polarization sensing-element arrays 320a and 320b, two or more trains array of such a 
polarization sensing element 350 is carried out in the x directions. Since several Ns of the direction of a train of one side 
of the condenser lens array 310 are 4, the polarization sensing element 350 of four trains is constituted in principle from 
this example by one side. However, the part 360 equivalent to the polarization sensing element of eye four trains has 
neither the polarization demarcation membrane 33 1 nor the reflective film 332, but consists of only translucency 
members. Hereafter, suppose on explanation that this part 360 is called a translucent part. Moreover, about this 
translucent part 360, it mentions later. 

[0038] In drawing 8 , the dummy section 370 which consists of translucency members is formed in the side- face (end 
face) part of the polarization sensing element 350 of the train of most left-hand side. Moreover, the edge 372 by the side 
of the plane of incidence (adhesion side) of the light of the dummy section 370 makes an angle round, or is having the 
angle taken. These reasons are explained later. 

[0039] Drawing 9 is the explanatory view showing the example of manufacture of the polarization beam splitter array 
340. This polarization beam splitter array 340 sticks by turns the sheet glass 321 with which the polarization 
demarcation membrane 33 1 and the reflective film 332 were formed, and the sheet glass 322 which is not formed at all 
with adhesives 325 so that the polarization demarcation membrane 331 and the reflective film 332 may be arranged by 
turns. Under the present circumstances, the sheet glass 322b (dummy section 370 ( drawin g 8 )) and 322C (translucent 
part 360 ( drawing 8 )) of different thickness from sheet glass 322 is stuck on the beginning of lamination, and the last. 
If it carries out like this, the dummy section 370 and a translucent part 360 can be formed. In this way, a translucency 
block is started by cutting two or more pasted-up translucency members 321,322,322b and 322c almost in parallel by 
the front face and the cutting plane (a broken line showing among drawing) which makes the predetermined include 
angle theta. As for the value of theta, considering as about 45 degrees is desirable. Moreover, the part into which both 
ends projected is cut and it considers as an abbreviation rectangular parallelepiped configuration. In this way, by 
grinding the front face (cutting plane) of the started translucency block, the polarization beam splitter array 340 
( drawing 8 ) can be obtained. In addition, in this specification, the block with which the "substrate" stuck a call and two 
or more translucency plates for the translucency plate (translucency member), and the block started from now on are 
also called "a substrate block." 

[0040] a part of A-A f cross section which shows drawing 1 0 to drawing. 5 — it is an enlarged drawing. The polarization 
sensing-element arrays 320a and 320b are only arranged to the lens core in the symmetric position at the opposite sense, 
and since the function is completely the same, below, they explain polarization sensing-element array 320a. The 
effective incidence field EA (plane of incidence of the light corresponding to the polarization demarcation membrane 
33 1) as for which the light which carries out incidence of the plane of incidence of the light of polarization sensing- 
element array 320a to the polarization demarcation membrane 331, and is changed into an effective polarization light 
carries out incidence, and the invalid incidence field UA (plane of incidence of the light corresponding to the reflective 
film 332) the light which carries out incidence to the reflective film 332, and is changed into an invalid polarization light 
carries out [ the field ] incidence are arranged by turns. Magnitude Wp of the x directions of this effective incidence 
field EA and the invalid incidence field UA Magnitude WL of the x directions of a condenser lens 311 It is made equal 
to one half. Moreover, core 31 lc of a condenser lens 311 is arranged so that it may become equal to the core of the x 
directions of the effective incidence field EA. Here, let effective polarization light changed and used by the polarization 
sensing element be s-polarized light light. 

[0041] Incidence of the light (light which has the random polarization direction containing an s-polarized light 
component and a p-polarized light component) condensed by the condenser lens array 310 is carried out to polarization 
sensing-element array 320a. Among such incident light, the flux of light LI which carries out incidence to the effective 
incidence field EA is divided into s-polarized light light and p-polarized light light by the polarization demarcation 
membrane 331, as previously explained using drawing 3 . It reflects by the polarization demarcation membrane 331, and 
outgoing radiation of the s-polarized light light is further reflected and carried out by the reflective film 332. P-polarized 
light light penetrates the polarization demarcation membrane 331, further, with lambda / 2 phase-contrast plate 381, is 
changed into s-polarized light light, and carries out outgoing radiation. Therefore, the light which carried out incidence 
to the effective incidence field EA of polarization sensing-element array 320a is mostly changed into s-polarized light 
light altogether, and carries out outgoing radiation. 

[0042] In addition, if lambda / 2 phase-contrast plate 381 is alternatively formed in the outgoing radiation side side of 
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the reflective film 332, outgoing radiation only of the p-polarized light light can almost be alternatively carried out from 
a polarization sensing element. 

[0043] The light which carries out incidence to the invalid incidence field UA is changed into an unnecessary 
polarization light (this example p-polarized light light) as the Prior art explained. Usually, a gobo etc. is prepared on the 
invalid incidence field UA, and since it is carrying out [ intercept / light ], the use effectiveness of light will fall. Since 
the quantity of light near a light source optical axis becomes the largest, when the invalid incidence field UA near an 
optical axis exists, decline in the use effectiveness of light is remarkable in a configuration like the polarization lighting 
system 50 especially shown in drawing 1 . This invention solves an above-mentioned problem and explains the detail 
below. 

[0044] In this example, polarization sensing-element 350a (refer to drawing 10 ) nearest to the optical axis of 
polarization sensing-element array 320a and polarization sensing-element 350b nearest to the optical axis of polarization 
sensing-element array 320b ( drawing JO ) are considering as the configuration arranged on both sides of spacing Cp at 
the opposite sense at right and left. The dummy section 370 of two polarization sensing-element arrays 320a and 320b 
and the clearance Gp between these exist in this spacing Cp. The flux of light L2 which cannot irradiate the polarization 
demarcation membrane 331 since it cannot condense by the condenser lens array 310 by this among the flux of lights 
which carried out incidence to the condenser lens array 310 near the optical axis will pass the spacing Cp which neither 
the polarization demarcation membrane 33 1 nor the reflective film 332 has, and it will carry out [ flux of light ] 
outgoing radiation as it is. The passage light of this spacing Cp is the flux of light containing the s-polarized light light 
which is an effective polarization light, and the p-polarized light light which is an invalid polarization light. And using 
as the effective flux of light is possible among the outgoing radiation light which passes this spacing Cp by preparing a 
polarizing plate only for a required polarization light (this example s-polarized light light) at the outgoing radiation side 
side of this spacing Cp. Moreover, when the polarization lighting system 50 ( drawing 1 ) is applied to the projection 
mold indicating equipment mentioned later, the polarizing plate is usually prepared in the plane of incidence of the 
liquid crystal light valve which is the lighting field 80. Therefore, in such a case, it is not necessary to prepare a 
polarizing plate separately. 

[0045] The translucent part 360 which is the maximum outside of polarization sensing-element array 320a is a part 
which the light from the lens of the maximum outside of the condenser lens array 310 passes. Since the light source of 
the polarization lighting system 50 constituted using this example is usually arranged on a center line perpendicular to 
the plane of incidence of light at the core of the plane of incidence of the light of the condenser lens array 310 (refer to 
dmwingj4 ), the outside of the lens array 310, i.e., the light by which incidence is carried out to this translucent part 360, 
has the smallest quantity of light. In such a condition, there is almost no difference in the quantity of light which can be' 
effectively used by the 1st optical element 300 ( drawing 1 ) whole by the case where it uses as a polarization light into 
which the incident light from the maximum outside of this condenser lens array 310 was changed by the polarization 
sensing element, and the case where it uses as it is without changing in many cases. Then, this translucent part 360 
corresponding to the maximum outside of the condenser lens array 310 in polarization sensing-element array 320a was 
considered as the configuration of only a translucency member, without considering as the configuration of the 
polarization sensing element 350 (refer to drawing 8 ), and has also deleted lambda / 2 phase-contrast plate 381 . By this, 
the flux of light L3 which passes the lens of the maximum outside of the condenser lens array 310 will pass this 
translucent part 360, and it will carry out [ flux of light ] outgoing radiation as it is. And the outgoing radiation light 
which carries out outgoing radiation from this translucent part 360 is the flux of light containing the outgoing radiation 
light which passes and carries out outgoing radiation of the above-mentioned spacing Cp, the s-polarized light light 
which is an effective polarization light similarly, and the p-polarized light light which is an invalid polarization light. 
And it is possible to use only a required polarization light (this example s-polarized light light) among the outgoing 
radiation light which passes this translucent part 360 as the flux of light more effective in preparing a polarizing plate in 
the outgoing radiation side side of this translucent part 360. 

[0046] DrawingJJ is the explanatory view expanding and showing the edge 372 by the side of the plane of incidence of 
the light of the dummy section 370 shown in drawing 8 , and the dummy section 370. As shown in drawing U (A), the 
polarization sensing-element arrays 320a and 320b which do not have the dummy section 370 presuppose that the ' 
predetermined spacing Cp is prepared and arranged to the lens longitudinal direction core CL of the outgoing radiation 
side of the light of the condenser lens array 310. Although the optical path lengths will differ by the flux of light which 
passes spacing Cp, and the flux of light which passes the polarization sensing-element arrays 320a and 320b at this time, 
if possible, it is desirable to make the optical path length equal as much as possible. Moreover, the flux of light Lexl 
reflected by the end face 371 of the polarization sensing-element arrays 320a and 320b Depending on the direction of 
reflective, it may be unable to use effectively. Moreover, the condenser lens array 310 and the polarization sensing- 
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element arrays 320a and 320b are pasted up with adhesives 375, as shown in drawing J 1 (A). At this time, the flash 
section 376 of adhesives occurs at the predetermined spacing Cp. The flux of light Lex2 which passes the flash section 
376 of such adhesives It will reflect irregularly with the heterogeneity on the front face of adhesives, and can use 
effectively. 

[0047] Then, as shown in drawing 11 (B), we decided to form the dummy section 370 by the translucency member 323 
which constitutes the polarization sensing-element arrays 320a and 320b at the predetermined spacing Cp, and the same 
member, if it carries out like this — the reflected light Lexl in the above-mentioned optical path length's problem, and 
the end face 371 of the polarization sensing-element arrays 320a and 320b A problem can be eased. Moreover, as shown 
in drawing 1 1 (B), while forming the dummy section 370, we decided to lessen the flash of adhesives by making round 
the angle of the edge 372 by the side of the plane of incidence (adhesion side) of the light of the dummy section 370, or 
taking an angle. In addition, there may not be the clearance Gp between cores. However, when the alignment precision 
of the adhesion location in the case of pasting up the polarization sensing-element arrays 320a and 320b on the outgoing 
radiation side of the condenser lens array 310 was taken into consideration and the polarization sensing-element arrays 
320a and 320b are pasted up on the outgoing radiation side of the condenser lens array 310, it is desirable to form the 
dummy section 370 in a core with extent which can do the clearance Gp between some. 

[0048] C. The 2nd example : drawing 12 is the explanatory view showing optical element 300' of the 2nd example. 
[0049] In a configuration like the polarization lighting system 50 ( dra wi ng 1 ), quantity of light distribution of the light 
which is condensed by each lens La-Ld of the lens array 310, and irradiates the plane of incidence of polarization 
sensing-element array 320a 1 is shown in the middle of drawing 12 . Generally, the optical reinforcement la of the light 
condensed with the lens La nearest to an optical axis becomes the strongest, the light condensed with a lens far from an 
optical axis becomes weak, and the optical reinforcement Id of the light condensed with the 4th lens Ld becomes the 
weakest in d rawing 12 . Moreover, bordering on a certain lens location ( drawin g 12 location of the 3rd lens Lc), 
quantity of light distribution of the light condensed by each lens La-Ld turns into distribution of optical-axis approach to 
a lens core, so that it is close to an optical axis, and it turns into distribution of the opposite approach of an optical axis, 
so that it is far from an optical axis. In drawing. 12 , centering on a lens, it is distributed mostly, and the quantity of light 
distribution Pc of the light condensed with Lens Lc is turning into distribution of optical-axis approach to the quantity of 
light distribution Pb and Pa gradually, so that it is close to Lenses Lb and La and an optical axis. Moreover, the quantity 
of light distribution Pd of the light condensed with Lens Ld is the opposite approach of an optical axis. 
[0050] In such a case, if the core of the effective incidence field of a polarization sensing-element array is uniformly 
made in agreement with a lens core, loss of the light resulting from a gap of the above quantity of light distribution will 
occur. Especially the gap with the distribution and the effective incidence field of light by which outgoing radiation is 
carried out from a lens array in near a light source optical axis serves as loss of a big light. Therefore, it is desirable to 
arrange the core of each effective incidence field of polarization sensing-element array 320a 1 according to peak spacing 
of the distribution of light by which outgoing radiation is carried out from the lens array 310 according to the 
distribution of light by which outgoing radiation is carried out from the lens array 310. Moreover, in order to use more 
effectively the light condensed by the lens array 310, it is desirable that the light condensed with the lens near an optical 
axis enables it to use more effectively. The quantity of light near a light source optical axis is large especially, and when 
the distribution Pa of the light by which outgoing radiation is carried out from the lens La near a light source optical axis 
inclines toward the light source optical-axis side rather than the main optical axis of a lens, it is desirable to double 
mostly the core of the effective incidence field EA1 nearest to a light source optical-axis side of polarization sensing- 
element array 320a 1 with the peak location of the distribution Pa of light. 

[0051] The 2nd example is a thing corresponding to optical reinforcement or quantity of light distribution which has a 
dependency over the above lens locations of a condenser lens array and to carry out. although optical element 300' of 
the 2nd example is the same configuration as the 1 st example fundamentally ~ the width of face Wp of the x directions 
of the effective incidence field EA (inside EA1-EA4 of drawing), and the invalid incidence field UA (inside UA1-UA4 
of drawing) — 1 — width of face WL of the x directions of each lens La-Ld of the lens array 310 Larger polarization 
sensing-element array 320a* than one half differs from the point of using 320b 1 . Drawing 12 shows only the polarization 
sensing-element array 320a 1 side among these. On the basis of the optical axis, since it was only as symmetrical as the 
polarization sensing-element array 320a side, the polarization sensing-element array 320b' side was omitted. 
[0052] For example, polarization sensing-element array 320a' is arranged so that the core of the lens Lc of eye three 
trains and the core of the effective incidence field EA3 corresponding to it may be made equal. Usually, since the width 
of face UA (from UA1 to UA [ Drawing ]4) of an invalid incidence field is equal to width-of-face Wp' of the effective 
incidence field EA, two left-hand side effective incidence fields EA2 and EA1 serve as optical-axis approach gradually 
to the core of each lenses Lb and La. Moreover, the effective incidence field EA4 of most right-hand side serves as 
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opposite approach of an optical axis to the core of Lens Ld. Consequently, each effective incidence fields EA1-EA4 are 
mostly in agreement with the location of the quantity of light distribution of light by which outgoing radiation is carried 
out from the lens array 3 1 0. Since optical reinforcement is strong, especially a predetermined number near an optical * 
axis of lenses, for example, 2-3 lenses, it is desirable to quantity of light be [ of the light condensed with these lenses ] 
distribution and that the effective incidence field corresponding to it is mostly in agreement. By making it such a 
configuration, the 2nd example can raise the use effectiveness of light more. In addition, it is experimentally called for 
easily from the number of lens arrays, and the relation of the quantity of light distribution corresponding to each lens 
how much width of face of an effective incidence field is enlarged to one half of the width of face of a lens and whether 
it arranges on the basis of the effective incidence field to which lens. Moreover, it is not necessary to limit the width of 
face of an effective incidence field or an invalid incidence field to making it larger than one half of the width of face of 
a lens, and it is determined by the actual quantity of light distribution which irradiates the plane of incidence of the light 
of a polarization sensing-element array. 

[0053] D. Projection mold display drawing 13 is the outline block diagram showing the important section of the 
projection mold display 800 equipped with the polarization lighting system 50 shown in drawing 1 . This projection 
mold display 800 is equipped with the polarization lighting system 50, a dichroic mirror 801,804, the reflective mirror 
802,807,809, the relay lens 806,808,810, the liquid crystal light valve 803,805,81 1 of three sheets, the cross dichroic 
prism 813, and the projection lens 814. 

[0054] A dichroic mirror 801,804 has a function as a colored light separation means to divide a white light bundle into 
the colored light of red, blue, and three green colors. The liquid crystal light valve 803,805,81 1 of three sheets has a 
function as a light modulation means to modulate the colored light of three colors, respectively and to form an image, 
according to the given image information (picture signal). The cross dichroic prism 813 has a function as a colored light 
composition means to compound the colored light of three colors and to form a color picture. The projection lens 814 
has a function as projection optical system which projects the light showing the compounded color picture on a screen 
815. 

[0055] The blue light green light reflex dichroic mirror 801 reflects a blue glow component and a green light component 
while making a part for red Mitsunari of the white light bundle by which outgoing radiation was carried out from the 
polarization lighting system 50 penetrate. It is reflected by the reflective mirror 802 and a transmitted red light reaches 
the liquid crystal light valve 803 for red sunset. On the other hand, among the blue glow and green light which were 
reflected with the 1st dichroic mirror 801, it is reflected by the green light reflex dichroic mirror 804, and green light 
reaches the liquid crystal light valve 805 for ****. On the other hand, blue glow also penetrates the 2nd dichroic mirror 
804. 

[0056] In this example, the optical path length of blue glow becomes the longest among three colored light. Then, to 
blue glow, the light guide means 850 which consisted of relay lens systems containing the incidence lens 806, a relay 
lens 808, and the outgoing radiation lens 810 is established after the dichroic mirror 804. That is, after blue glow 
penetrates the green light reflex dichroic mirror 804, it is first led to a relay lens 808 through the incidence lens 806 and 
the reflective mirror 807. Furthermore, it is reflected by the reflective mirror 809, and is led to the outgoing radiation 
lens 810, and the liquid crystal light valve 81 1 for blue lights is reached. In addition, the liquid crystal light valve 
803,805,81 1 of three sheets is equivalent to the lighting field 80 in drawing 7 . 

[0057] According to the picture signal (image information) given from the control circuit of the exterior which is not 
illustrated, three liquid crystal light valves 803, 805, and 81 1 modulate each colored light, and generate the colored light 
containing the image information of each color component. Incidence of the three modulated colored light is carried out 
to the cross dichroic prism 813. The dielectric multilayers which reflect red sunset in the cross dichroic prism 813, and 
the dielectric multilayers which reflect a blue light are formed in the shape of a cross joint. Three colored light is 
compounded by these dielectric multilayers, and the light showing a color image is formed. With the projection lens 814 
which is projection optical system, the compounded light is projected on a screen 815, and an image is expanded and it 
is displayed. 

[0058] In this projection mold display 800, the liquid crystal light valve 803,805,81 1 of the type which modulates the 
flux of light (s-polarized light light or p-polarized light light) of the specific polarization direction as a light modulation 
means is used. Usually in these liquid crystal light valves, the polarizing plate (not shown) is stuck on an incidence and 
outgoing radiation side, respectively. Therefore, it is modulated, predetermined polarization direction, for example, s- 
polarized light light, and incidence is carried out to the cross dichroic prism 813. At this time, as shown also in drawing 
5 mentioned above, outgoing radiation of the flux of light which was condensed by the condenser lens array 3 10 among 
the flux of lights by which incidence was carried out to the optical element 300, and irradiated the polarization 
demarcation membrane 33 1 is altogether changed and carried out to s-polarized light light. The flux of light by which 
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outgoing radiation was carried out from the optical element 300 illuminates the liquid crystal light valve 803,805,81 1 
with the outgoing radiation side lens 390. 

[0059] Moreover, without the ability condensing by the condenser lens array 310 among the flux of lights by which 
incidence was carried out to the optical element 300, as the Prior art explained, outgoing radiation of the flux of light 
which irradiated the reflective film 332 is changed and carried out to p-polarized light light, and it illuminates the liquid 
crystal light valve 803,805,81 1 . However, as mentioned above, the polarizing plate is prepared in it in order to use only 
s-polarized light light for the plane of incidence of the liquid crystal light valve 803,805,81 1 , as mentioned above, and 
p-polarized light light is intercepted. On the other hand, outgoing radiation of the flux of light which passed the spacing 
Cp ( drawing 10 ) in the optical element 300 by the example of this invention is carried out without being changed into 
polarization light, and it illuminates the liquid crystal light valve 803,805,81 1 . Since this illumination light is the white 
light which contains a part for available s-polarized light Mitsunari with the liquid crystal light valve 803,805,81 1, it can 
use only a part for s-polarized light Mitsunari of the light which irradiated the liquid crystal light valve 803,805,81 1 . 
Therefore, since the polarization lighting system 50 using the optical element 300 by the example is being used for the 
projection mold display 800 shown in drawing 13 , it has the advantage that the use effectiveness of light is higher than 
before. 

[0060] As mentioned above, the use effectiveness of the light in a projection mold display can be raised by using the 
optical element by this example compared with the former. Therefore, the image projected on a screen 815 can be made 
brighter. 

[0061] In addition, this invention can be carried out in various modes in the range which is not restricted to an above- 
mentioned example or an above-mentioned operation gestalt, and does not deviate from that summary, for example, the 
following deformation is also possible for it. 

{0062] The polarization lighting system by this invention can be applied not only to the projection mold display shown 
in drawing 13 but to various equipments other than this. For example, the polarization beam splitter array by this 
invention is applicable also to the projection mold indicating equipment which projects not a color picture but 
monochrome image. In this case, in the equipment of drawing 1 3 , a colored light separation means for a liquid crystal 
light valve to be managed with one sheet, and to divide the flux of light into three colors, and a colored light 
composition means to compound the flux of light of three colors are omissible. Furthermore, this invention is applicable 
also to the projection mold electrochromatic display with which only one uses a light valve. Moreover, it is applicable 
also to the image display device using polarization illumination light, such as a projection mold display using the light 
valve of a reflective mold, and a rear mold display. 
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[Claim(s)] 

[Claim 1] It has two polarization sensing-element arrays which change polarization light with the random polarization 
direction into one kind of polarization light, 

Each of said polarization sensing-element array is equipped with the polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, and the reflector 
in which one side is reflected among the linearly polarized light light from which said polarization separation side 
dissociated, and two or more arrays of said polarization separation side and said reflector are carried out by turns 
through a translucency member, 

Said two polarization sensing-element arrays are optical elements characterized by being arranged and becoming so that 
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predetermined spacing may be separated and said mutual polarization separation side may face each other. 
[Claim 2] In claim 1 , 

The optical element characterized by forming the dummy area where neither said polarization separation side nor said 
reflector exists in said predetermined spacing side among each both ends of said two polarization sensing-element 
arrays by the translucency member. 
[Claim 3] In claims 1 or 2, 

The optical element characterized by forming the field where neither said polarization separation side nor said reflector 
exists in the side which is not said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member. 

[Claim 4] The lens array by which two or more lenses have been arranged, 

It is fixed to one field of said lens array, and has two polarization sensing-element arrays which change polarization 
light with the random polarization direction into one kind of polarization light, 

Each of said polarization sensing-element array is equipped with the polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, and the reflector 
in which one side is reflected among the linearly polarized light light from which said polarization separation side 
dissociated, and two or more arrays of said polarization separation side and said reflector are carried out by turns 
through a translucency member, 

Said two polarization sensing-element arrays are optical elements characterized by being arranged and becoming so that 
predetermined spacing may be separated and said mutual polarization separation side may face each other. 
[Claim 5] In claim 4, 

The optical element characterized by forming the dummy area where neither said polarization separation side nor said 
reflector exists in said predetermined spacing side among each both ends of said two polarization sensing-element 
arrays by the translucency member. 
[Claim 6] In claim 5, 

The optical element characterized by removing the corner by the side of said predetermined spacing of said dummy 
area. 

[Claim 7] In claim 4 thru/or either of 6, 

The optical element characterized by forming the field where neither said polarization separation side nor said reflector 
exists in the side which is not said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member. 
[Claim 8] In claim 4 thru/or either of 7, 

The optical element characterized by the array pitch of said polarization separation side in alignment with the optical 
plane of incidence of said polarization sensing-element array and said reflector being larger than one half of the array 
pitches of said lens array which met in the array direction of said polarization separation side and said reflector. 
[Claim 9] It is the optical element which the polarization direction is equipped with the polarization separation side 
which divides a random polarization light into two kinds of linearly polarized light light, and the reflector in which one 
side is reflected among the linearly polarized light light from which said polarization separation side dissociated, and 
comes to carry out two or more arrangement of said polarization separation side and said polarization reflector by turns 
through a translucency member, 

The optical element characterized by a translucency member coming to form in one [ at least ] edge the dummy area 
where neither said polarization separation side nor said polarization reflector exists. 

[Claim 10] The optical element characterized by coming to fix to one field of an optical element according to claim 9 
the lens array by which two or more lenses have been arranged. 
[Claim 1 1] In claim 9 or claim 10, 

The optical element characterized by removing the corner of said dummy area. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

{Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Field of the Invention] This invention relates to the optical element which changes into the predetermined polarization 
flux of light the light by which incidence was carried out. 
[Procedure amendment 4] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0017 

[Method of Amendment] Modification :< 
[Proposed Amendment] 

[0017] The polarization separation side where the 3rd invention divides polarization light with the random polarization 

direction into two kinds of linearly polarized light light, It has the reflector in which one side is reflected among the 

linearly polarized light light separated by said polarization separation side. Said polarization separation side and said 

polarization reflector are the optical element which comes to carry out two or more arrangement by turns through a 

translucency member, and the dummy area where neither said polarization separation side nor said polarization reflector 

exists in one [ at least ] edge is characterized by a translucency member coming to be formed. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 8 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] According to the 3rd invention, the same operation and effectiveness as the 1st above-mentioned invention can 
be acquired. 

[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0019 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0019] The lens array by which two or more lenses have been arranged may be made to be fixed here to one field of the 

optical element of invention of the above 3rd. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0020] If it does in this way, the same operation and effectiveness as the 2nd above-mentioned invention can be 
acquired. 

[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0021 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0021] In addition, in each configuration of invention of the above 3rd, the corner of said dummy area may be made to 
be removed. 

[Procedure amendment 9] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0022 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0022] If it does in this way, it sticks with other optical elements, and in case it fixes, the flash of the adhesives used can 

be absorbed in the space in which it is prepared by the corner. 

[Procedure amendment 10] 

[Document to be Amended] Specification 

(Item(s) to be Amended] 0023 

[Method of Amendment] Deletion 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] January 1 8, Heisei 1 4 (2002. 1.18) 

[Publication No.] JP, 1 0- 1 77 1 5 1 , A 
[Date of Publication] June 30, Heisei 10 (1998. 6.30) 
[Annual volume number] Open patent official report 10-1772 
[Application number] Japanese Patent Application No. 8-354364 
[The 7th edition of International Patent Classification] 

G02B 27/28 
5/30 

G02F 1/13 505 
1/1335 530 
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G02B 27/28 
5/30 

<302F 1/13 505 
1/1335 530 

[Procedure revision] 

[Filing Date] August 1 , Heisei 1 3 (2001 .8.1) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It has two polarization sensing-element arrays which change polarization light with the random polarization 
direction into one kind of polarization light, 

Each of said polarization sensing-element array is equipped with the polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, and the reflector 
in which the linearly polarized light light in which it was reflected by said polarization separation side is reflected, and 
two or more arrays of said polarization separation side and said reflector are carried out by turns through a translucency 
member, 

Said two polarization sensing-element arrays are optical elements characterized by being arranged so that said mutual 
polarization separation side may face each other, and for the polarization separation sides by the side of a core 
separating predetermined spacing of said two polarization sensing-element arrays, and arranging them most. 
[Claim 2] In claim 1 , 

The optical element characterized by forming the dummy area where neither said polarization separation side nor said 
reflector exists in said predetermined spacing side among each both ends of said two polarization sensing-element 
arrays by the translucency member. 
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[Claim 3] In claims 1 or 2, 

The optical element characterized by forming the field where neither said polarization separation side nor said reflector 
exists in the side which is not said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member. 

[Claim 4] The lens array by which two or more lenses have been arranged, 

It is fixed to one field of said lens array, and has two polarization sensing-element arrays which change polarization 
light with the random polarization direction into one kind of polarization light, 

Each of said polarization sensing-element array is equipped with the polarization separation side which divides 
polarization light with the random polarization direction into two kinds of linearly polarized light light, and the reflector 
in which the linearly polarized light light in which it was reflected by said polarization separation side is reflected, and 
two or more arrays of said polarization separation side and said reflector are carried out by turns through a translucency 
member, 

Said two polarization sensing-element arrays are optical elements characterized by being arranged so that said mutual 
polarization separation side may face each other, and for the polarization separation sides by the side of a core 
separating predetermined spacing of said two polarization sensing-element arrays, and arranging them most. 
[Claim 5] In claim 4, 

The optical element characterized by forming the dummy area where neither said polarization separation side nor said 
reflector exists in said predetermined spacing side among each both ends of said two polarization sensing-element 
arrays by the translucency member. 
[Claim 6] In claim 5, 

The optical element characterized by removing the comer by the side of said predetermined spacing of said dummy 
area. 

[Claim 7] In claim 4 thru/or either of 6, 

The optical element characterized by forming the field where neither said polarization separation side nor said reflector 
exists in the side which is not said predetermined spacing side among each both ends of said two polarization sensing- 
element arrays by the translucency member. 
[Claim 8] In claim 4 thru/or either of 7, 

The optical element characterized by the array pitch of said polarization separation side in alignment with the optical 
plane of incidence of said polarization sensing-element array and said reflector being larger than one half of the array 
pitches of said lens array which met in the array direction of said polarization separation side and said reflector. 
[Claim 9] It is the optical element which the polarization direction is equipped with the polarization separation side 
which divides a random polarization light into two kinds of linearly polarized light light, and the reflector in which the 
linearly polarized light light in which it was reflected by said polarization separation side is reflected, and comes to 
carry out two or more arrangement of said polarization separation side and said polarization reflector by turns through a 
translucency member, 

The optical element characterized by a translucency member coming to form in one [ at least ] edge the dummy area 
where neither said polarization separation side nor said polarization reflector exists. 

[Claim 10] The optical element characterized by coming to fix to one field of an optical element according to claim 9 
the lens array by which two or more lenses have been arranged. 
[Claim 1 1] In claim 9 or claim 10, 

The optical element characterized by removing the corner of said dummy area. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0007] 

[The means for solving a technical problem, and its operation and effectiveness] In order to solve an above-mentioned 
technical problem, the 1st invention is an optical element and it has two polarization sensing-element arrays which 
change polarization light with the random polarization direction into one kind of polarization light. The polarization 
separation side where each of said polarization sensing-element array divides polarization light with the random 
polarization direction into two kinds of linearly polarized light light, It has the reflector in which the linearly polarized 
light light reflected by said polarization separation side is reflected. Two or more arrays of said polarization separation 
side and said reflector are carried out by turns through a translucency member. Said two polarization sensing-element 
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arrays It is characterized by being arranged so that said mutual polarization separation side may face each other, and for 

the polarization separation sides by the side of a core separating predetermined spacing of said two polarization sensing- 

element arrays, and being arranged most. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 00 1 3 

[Method of Amendment] Modification 

{Proposed Amendment] 

[0013] The lens array by which the 2nd invention is an optical element and two or more lenses have been arranged in 
the shape of a matrix, It is fixed to one field of said lens array, and has two polarization sensing-element arrays which 
change polarization light with the random polarization direction into one kind of polarization light. Each of said 
polarization sensing-element array The polarization separation side which divides polarization light with the random 
polarization direction into two kinds of linearly polarized light light, It has the reflector in which the linearly polarized 
light light reflected by said polarization separation side is reflected. Two or more arrays of said polarization separation 
side and said reflector are carried out by turns through a translucency member. Said two polarization sensing-element 
arrays It is characterized by being arranged so that said mutual polarization separation side may face each other, and for 
the polarization separation sides by the side of a core separating predetermined spacing of said two polarization sensing- 
element arrays, and being arranged most. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 00 1 7 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] The polarization separation side where the 3rd invention divides polarization light with the random polarization 
direction into two kinds of linearly polarized light light, It has the reflector in which the linearly polarized light light 
reflected by said polarization separation side is reflected. Said polarization separation side and said polarization reflector 
are the optical element which comes to carry out two or more arrangement by turns through a translucency member, and 
the dummy area where neither said polarization separation side nor said polarization reflector exists in one [ at least ] 
edge is characterized by a translucency member coming to be formed. 



[Translation done.] 
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